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SUM MAý,kY PAGE

ITha ncod k? c.pIc~r~~tc roncegnitive backu round informwtion In tho tol ctksn
a oV vavl eviition si~tudn has bacorno Increasingly evident. Recent exit Intervowt
VMth audont p~loh~ 6-,* have voluntarily withdrawn from~ training Indicate that factom
unm~eW to trntol chl ity (such a3aottItudo toward the military) often entered ;&o~
tC'~r &claloro. Th!c #ýd v=~ cemiucted todetermine If Inclusion of tho nanco-inltiko

Iftao h colleja and MgM~ baefraund q tionamri would enhanco t" vali dity
of the e~Is~tfrQ polmoy mtoction pmaezs, thus reducIng the current attrition rato.

FINDINGS

CqftIn iterm o flth collca and flight boekgr~und Westionrtaires, when
coupled with thie reaIl'al validity of the existing selection tests, were found to
lncemoeo the pvedfctlvo valkelty of the current 6electloAi system. The predction
equation davoloped on half of the sample was suiccessfully ermossolidated with the
ramInlng Waf. lmplomontation of the suggested lachItnqu would hav'e reduced the
attrition raote by 4.5 pefconko~s points In the cross-valldation sample. Thus, It waa
reoi m4nd ftht thic tachnlque be Incoipoiated as a manogmernt too$ at the Prima~ry
OniectIon Ivevol.



i( tAOUCjON

"kT rdtlcaIl pzycholý1kcol colectlon frntrum nts utillzed for navol aviation
"t •c~n•c ar• Iwr~ariy ccrnl~iv• in n•uir•. The underlying awumption Is fhat If an

cp.1cant lot tho irnmfrl and physical cpabillity, he can succeed Ir, flight tol nirv.
The Navy currently ermkp," o battwry of four selection totts and a flight physical For
Ni-i putra. Tha it ao • rt Aviation Quailficatlon TeYst (AQT), the Mechannical
Conraheonon teot (MCT), Pho Spatial Apperception Test (SAT), ant the Blcgraphcol
?ovntoiy (01[). The imt Is the only ore In which a noncognltive approach Is applied.

ltect"nt oult Intorvi•ew- with naval aviation students who have voluntarily
c d from the flight pmgmrm Indicate that factors unrelated to mental ability often
ontarad Into their decl•on. Th;s has led to the notion thot supplementory noncognitivo
L'clground Informtlan may prove be!Rtclol In the selection process.

Thle paper r•perts an Investigtotln of the effectlvenam of the Flight Snckgfound
Qjetionnarlm (FSQ) and the College Background Questliinolre (CSQ) In the estob-
lIiammt of an addItional stersdrd for the ellmimatlon of a greater proportion of

applicants with the leot likelihood of success, thus donnsesln the curmnt attrition
out@ nd Improving cost effectcveness In aviation tmlning. A twevious study conducted
at tho Naval Aeroepaco Medical Institute found college mejor to be predictive of
rucem In the flight prgram (3). At the time of that study the CGQ was developad (2).
Subcoquntly, tho F1Q vmi c"tructed (1) with a fornmt simllar to that of the CBQ.
Th, Inatjrunwh were dcll•r.ed to provid a mear of qxplodng background Inform-
fles relevent to the succv.aful completion of flight trlaning.

FROCEDURE

MATE RIALS

The COQ Is ccn !mad of the quastions that cover the folloving toplct 1) the
NPghmt l•vel of 96jcntlon ottlrnec( 2) college malor; 3) the type of school attei&~d
(6.g., state supprted, church offflIated, or p, vote); 4) the numbr of studants
GotandIng tho college 5) the number of colleges attended; 6)goada point averagal
7) tho number of timos one cw academic moaor; 8) the geographical location of
Aa• coll where one completed the major part of his works and 9) whether or not o
has a teacher's certiflooteo Each Item has two or more olternatlvee, the most being
ton. Only wo elictlom Is made for each questlon. In all, there ore 59 oltiornaLlvas
Cc=~ the ninalteanm.

The FIQ il similafly onstruct!ed nd Is composed of five Items. Th..o
I-clude I) oxpa-rence as an airline poasenger, 2) experfente as on aircrewman,
3) p.-avlo filkht Instructlon, 4) collegiate av;ation octvltles, and 5) the ag at which
env Oint become motivatd to go Into military aviation. Themo ar 22 alternatlves
crc= tho flve Itrmn.



rrm&c up 22 warod ~~ Itorm. Yie radlucticwn of the COO was basc'4 in pr-
an an unpublIshed Itcm enalyzaIc by Pktoran, Lane cand kofli. Sine*~ no previous war&c
hid boo &,-W on tho FM tho hItm wom oliowed to stand as they existed oxcept for
o Cjw wnor chierc, Pic= amw-orad In tj~a offlrmatlve wars~ scored with a value of I
and a ftootlva w:=: CC&, 00oo as.D

SUBJE~CTS

The stvdy sampla consistod of 1207 aviation officer cmc dlatos (A00') who
entered flight tmlning during coalndor years 1966 and 1967. AOC's are typically
r~ecent eolle", Umcuatoe procured directly from cIvI lian li fe and, as a msult,
Do'norally have no prv~out Kdotory, ex~r(ance. They represent the largest ulnolo
murce of input to rmval Oa IrOr. traIning and also account fmr much of the attrition.
Attrition kera refera to t~wos tudats who were tsmoved from traminpn b~ecaue of
aoadamic or "llght diffcultle-s and those who voluntarily wlthdrew from the pmo~ran.
Thoes, who dlid not ompe. for roosons other than those mentiond above, wch as
medical or disciplinary rrobkin, were excluded from the analysis. Of this sornploe
767 RMA"he training and 438 ottrited.

HYPOTHESIS

it v~a eitpoc.t", that the Inclusion of the ioc~tlva college "n flight
backaround lnfonssaticm In the Initial selection process would significantly enhance the
valldIty of thq current selection prfoand thus "Ofuc the 1ote Of attrItion. Ccn-
firinalon of thia hypotheais should lead to the Imp~lementation of a cut-off-scow
approach to selection. This cut-off score would rP wt a minmimum standard roqulre4
(br selec~tion. Thle tachnique would hopefully reduce the euvrent attrition WOand r~

pha rasult In a valuable savings to the Navy.

t)AI A ANALYSIS

Tho sample w=- dlvldd ino two amops by an odd-eoven mothed. Hof Wao~
utiltzod for the Initial OAlalysis and the rerIrmlner for cmowialldstlon. the Initial
validatien =*at cansistod of602 studev*t, 375. wofmh cowvl*tW and 227 of w--
attrltssd. The er~es"volldcitlon wwo~l. ocewisted of 605 students, 394 of wh" cm ooia!tad
and 211 of whom ottltod. Two multipl, corrltion cowoflolet were calculated OL--
thg Initial wonyle with the complete-attf rto dlahotomy used a the criterion. T112 1`101
m~ultiple corrmlation S40fl1flhd thg primary selection tests only, ond the second Included
both the prImalry selec~tIon test. and the expri mental CBQ a&W Flo items with wch Item
troated e0 a sqteprs variable. Thk vos dame to determine w4*thor or not the incluQ1on
of the eW~rilfntal variables signfloontly Incrowed the msltlple corm lotion caefficlant,
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OGTC? MMQ~c) M. than C01,9utd with t~o rvog~le
~~~4 cMM1 Pn1 u0 c fa? o~ch subject In th~p cruw~lvahdtion iv 111

?Q~pat ~o ~ ~ ~oc~e~ tmen the~~tr c cmd tkr
cv~Iofr;~ocritoe-on carvad a., on ind*on of cronvalltiton

Tit OR0I OtGP = tO WD utility of tho cIrout~oe of tho CIO and
F20 Item In ths kcalec~ tioo PMMb coqg4hg actwdral data. This was dono ýy

* ~~dvIdfre th, cmas-valkkton som~le Int* thate who co~okd an~d tmwho did n~ot
Mmplote. Sopagmte f~q0 co savlbutions of pmdCeor see were aet up for echI

* Vrop. Tho fi-e ncy distrIbuticnD indlooted tAA percenftpz of those who c*nVpetod
nd fth prosun~g of thm whos ottdftd at or below a Igiven, prdlto szom * In this

* w~ann~e, a cuftIr scmv tha would *liminate th6 maxIimum nwirbr of potential
"wa~ttrhsm wMh Is aIleo, IM, friv tko imrion of the gm"oa nun*er of "c otpest" =odd

RESULTS AND DISCUSSION

A ewvlaw of the dourfptive 0otaittles from the Initial validation uampleo Is
lncIhxbd In Tabim~ I and 11. The wmro cnd standard deviahions of the pdnery salicdkei

varlare a Inclu"e In Table 1, with their point bleadoI cormliotlon with the
mvieot-cattrit. criterion.

TabIG I

Statistico fmmn Initial Validation Somple

wi4th rAcd to Prdmary Selection Tests

TotMean s. d. r

AQT C4.430 11.444 .049

MCT 60.437 7.357 .177*

SAT 22.131 4. V4 .084

BI39.937 12.SS4 .141

*Sloignicnt boyard tOW .01 loval
.0 6M

nzse amcrlo efpcn the re~dMIl valkety ef ths sMkaction folfts That lot
fti~r eWI~y to podic? to a Ceeitorican fey a grop thwat had pmovowly 6M cma#~ bY
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pmpvfon of M Intaf vaW!-vo rc-,plo mpmadt In tho offlr-zvo cirgi its 11

Pa fc~m of InItIal Vaitdb~aon Sample ZaIqndln to
Cc,-Th E~qzdmmtal COO an~d FSQ Wm.v cvW Rsapoeth-*

terimunlIa 14mv Pwopoelon Rprn

Colleg. waor (mth, phvyslcz, wolberlnq, Mlu. Acad.) .173 .076
C.1 o wmor (boitneozm, Not., poll.sW.) .429 M.016
Colleg ~puhtion gmzto than 16,000 .228 .07:3
Ate d 0w.. or mme colleges .095 M.0037
Gm&d point "mVog 2.00-2.49 .522 .102
Gm6d paim ""ro 2.50-2-99 .367 f,6

Chngl camnc alm onthn ee.819 .024
CoIlte. locatod In Eat, SmOuh, Centrl State .081 M.0180
Colioo located In Pbclffc State .173 .085
Flown Iem th~n tvC2 Co~erciaiily .055 less
Flown wm~ tion nl'o howe conwarelaliy .76.00-7
Flown light plane, but W~ solo .056 .013
Soloe~d Ii~ht plarar but no ptiveto license .056 .033
MC3 pdvate Ilk-tram .055 .11311

Mar~ar of coiip flytre club6 .073 -.004
k.- flaut me~tlvaftdi to fly In rmIlItays

22 or oldw .254 .7

15-17 .0". O1
14-16 .047 .010
12cor ycurcv .043 .M
Nevor Vimr obwt &540 .051 .014

sionifecamn boyond the .05 ievoI

N a602
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Ahhl'oh MAY a 00 Io vl Is "ttistf~cally do~nlffloan, wony of tho
liovaOr irdpzr&a V, zAwh'--ren PIspoeibs ka f-z can comb~ne to revlb

* -jbu Is pmcWAI$n Apývj

VaA-- fil Ga I V M~USMo the rcaiuhant Increaco In pododctlvo volIdIty aMtalmd
Ly0ocellne t;, CE oa-4 FE- varlables. The mutiple correlation of thIa

kc~zeion tost okgonai 19~von in To-'a, I111. This valuo, mp nts tha razlduaI voild~ty
rzltm10no fni~ tk I tmea of t hi, PACT and 111. The lact that ths 91 was seketad 6
u ipdldav~ vzftbla ths nallon that ne irtive mwum havo untappe~d
rzterol w Ilcanmo c~ovn.l tuccws In flight tvalnlhq. Table IV summwrCrfi thae

w~tWv of tho multfpla co-n-oation, us~ng the two selection tests and tho s*9rlM~nftc
Io= s pwadletor8.

Tho i-owltant coef~1clont Is signIflearntly gieater than that obtained by the
mlettloo tesn oclam (p< .01 ). Table WV also I sts the veriobi., that were selected as
pn~ctomý of thw criterion. Off ths I11 CIO and FIG variables $elected, eight wore
aslqnd posdtiv vv~~f en~d thrn wem otzfsad nroetlve vmights. The fact tWe 0ze
lor W . xPAm~ot of colklea flyina clb" wa assigned a ngtive weight vma some couza
Is? ca-MMtr, C*I-CclIy In View of Its slgvtafleart PwsItive lotioan with Mprvavte
Pilot's IlczŽro" (no ke Autx A). Typically, those vadables apeilng In the left?
penlei. @of a mltipla cowelation Ilsting are uweloble and should not be accepted
w~thocit q-ostlon. It %= decided,, however, to mpo$ all of the available lrowe
in this onw!ycs1 so, thce knos few variableis were Included In the comwputatlon of
prodletar scaen35o A4*n1 S litst the weights calsgned each prdcwo varlablo and
the c nmTtpualn of predlctor scowe Is wvIolned there lot detal.

Tho rewl ts c~~ic1 for the Initial validation sample wo upheld by are"~-
vnIll&tHoni The predctor scome calculated for the coonw'oIIdation sarmpe had a vcn
U~stril1 correOatlon emklent of .193 with thes oomplaetcfftto criterion (p< .001).
Mei rvzy ý-, I pvGwed e3 aon lnfe~tcla of the validity of the selected CIO and FBQ

Itams coq.M mncd OAth tiva MCT and Mf hr an In pnIm ct'mI.zp
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~*~a~iTos~ andi Cc;-ý!e;ActaiAtte Crttc~ron

S,-Acdod Ap1wcru' Tutshik F-VaIuo

MACY .170, 19.443
1.221 12.914

S602

Tcbi, IV

M-Alplo N nt-Mala Cc.-mlatki between t6. Aptitude Tets (MCT and BOPD
tho C60 =Wd F&O Kam and the Comp.te-At~tri Crfterlow

SzA~cte$ ktotud Y~Te and Shunken It F-Value

AACT .1/3 19.443
of.221 12.914

Gizz m ps nt avemp 2.0O-2-49 .2396.4
Privato pilot h1cant .251 4.893
Maolvatloa to fly w~!i~tary rr GOO 22"" .263 4.%96
Attand~d tthm or mm oll~ .270 3.264
Call-g- Iocrt In a-Paclfc Coat eiao An7 8.90S

OWmrcilI P11001 I1cm-n .204 3.235

Mzmtbr of adlep flyfrng "**A .295 2.674
Mc~fvation to fly militarry dInw co 15-17 .290~ 2.152
Amdzd coIlega wth mnr then 16,000 stu&7.ts .300 2. 076
MoAvotlon to fly mfiitay zlr= Mona~ ego 12 .301 1.067

An~gcu-a nje00-vo~ =10M



wowJnc-A. Tel V ca: clc & c!Ctd vemlom of the f quency ditbutl~toro of pro
6!e*, czý-jm that wo ým CýG C470z coiPtotes and ottdites of thwo c=r 'akd-ftil

Viq~z Disti;Ltk Pm~cc L-070
r-;&7 CG--',Acc kczm A An~lo of C Vt1IcS~k (N, 605)

¶~ c A~~3 %of CxwpvoIGa

Po~clcr Scor zoo c

761 ii3

34 16

9649 39

106~1 77 64

1151 90 4

1256~9 94

~1 to9



SOc36131 VJ M,-~t OfCN0O nd Gefti* am pm'cantod fkr
,'' tv~"' mCýOr An Grairkafln of tkxm, dato revzaold ftht cuttlrto Ot
a DCOeft col 0 k6 ad pmvlda for tho elf ~atlon of 34 per cant of tho
codtao at a coot of 16 por cent of Aax completes. The Ion, of the pofontlol Succomo

cm e callkd salctien emaz or iblio polItivea. Since perfect pmdlctcn hove yet to
bi, davalopod, m1oction systm mst opemt with a certain amount of error. In a
h~gh mplym-low dmnmnd sRIt~ton an orpnIzatiori on offord very strincent selection.
Th folmo podtitvas Mwh am reected would be In eccemi of the demarA of the seleetor.
Tho cormve Is truo, of caum, w~m ho *9 Wply and dwnd situatlon Is revoraed.
Axwfier factor to he camidored is thz dollar coot of fbise mtives (thos. who were
c~lcW d tkim a"ttrtd). Duo ft Owe extram **onze of tfainlrig a single naval
rvlator It Is luctclaus to eikrdnato potential fallures as early as possble. Had a
cutting so ", of Mbeon In effect, the attrition raft of the ames-voulidation sompie
vmuld kmv been reucdfrom 34.7 per cent to 30.2 per cent. T his reduction of 4.5
parmentpo t nnc tooa 13 por cent "edution of the original attrition Woto

mmi wId rpmm-,tja ler sovjnG to ths Novy Imnasmch ma It could beho amno
of th rriMIter iovat ofv me~ctf on.

AmO~r mt$c ef OIizing Ome pmedcto mcor oppreach Is den~ortmted In
Teý,J V1. tjn the prcor ~~ of camlldatc w~Mpletlng flight t*min~ng Is shown fo?

Czlon porAe at ", intorwls. Thovh thmr Is esw fluetuotion "u to errvo of
rmsecumcw, in ge~wrl the highr fth p.m~dltr Intervvl,, ths grefter vr~flon of

v~tp~ng c~Jo~n~tvclinin. A table such as this peovld. tho user with an estinmoft
c4 he rob~blty f e o~~kot wces~ll compitln.For s~emole, a oandkdt-

with a predlctor of 1200 mnay be aswmWe to have ap~axdmotely a 77 per cent chance of
finishireg tb- progrm. Thui typ of table can provid. on @dditioml objective Input. to
tha gosditino uslection pmwme~, and can ba consIdered a potentially useful wnorgwa
tool.



ThcTh VI

R,?CsA Ce-i-ýpkAMr FPIicI Troini1g W Inaw- no Prrod~ctor
s~om L-ovol

moo Flight Training

6f? cd, tAcw10

70-4427 37

7ys - W$ 63 54

9850 - M 9 6

I COO- 107 11064

1075-. 1141 95 71

1150- 1224 53 77

I125 - 12M 25 76

1 S ard 6 Is 9

*over-~ill fato 0%

ooN mTomd rxm&*r of mrplota and atfrItes WOW~ a given Pledlectr Mm~



CONCLUSION

,,4gjfV0 lnzXMtH p~rA&d-d by ft colleg Ond III&h Woc~cground qu1fonralr"3
tmld daifla~ly crin the valldrity of tI* wrvmnt salaction promm, thus
mhelfl t~m attvflic m~. Thwo find! wppolt the notion that It mcpue mm

vraalan pyeea~l aNIt1y to comp lIa k tral nrg. TMe noncogrbltve Infom-mkm
~~ap ft rQ bete-- 14 cao's. Pomme hlctay that ~mta1ute to his.vf-l =ImI

DA~bem- onopp-chdm nt~uot cimty ~.wmasr Intell cn, optItu , or abtIity,
It dha c§m,-6sr ftm. tkit op to be ralote to the te nony to suoed In raval
avlefla "M " Thle Lon~cy Is opp tIy of gract Iwote to on~a' suam
In tta pimvmm. ThIN Is ovkebras by the tmren of voluntary whthdrawIm who ha 4-
rM~rA rnmnrmI oc phr~leal cepIIttks b~it did not pat a oufflelono dagma of

Yta~ nai~ontýW' rmmq&va p~dctoma are useful la kop u" .rofted by tho
r.-P*W tcc 0~ **9 W03;q~AIGG Iflvefl"I the oamuaIng nature of measnt &1v*d-Y

WiAth*3weh andJ 0-j- utility of One C9Q .nd PBQ' mentm It It
rocamn~dftf ho pcacd wt-off soms sytem be I syalemnte*! In the WOWIo ilofo

ra-ml aviation candId~ttm, It ghcmid be noted, howsver, that Noh mplp ry
selectioni oppme% vos dbvlq on a sam~ple that MWd plowly boon satwzd by'
ttz amm. nt pu~ary eoeeo hottoy. Therefor, If Implemntd It thid hm
epIoeloo"A only to th"'" cmlIcam% who had survlved the Initilt selection pr@mc..
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SAppordlx 8

aToble 0-1

Wafoh% and Constont Utilized In the Computatin

of Prdlctor Scorn'

MCT 12
Wt 4
GW+e on i oavree 2.00 - 2.49 86
Pr~vae pilot's lCOeM• 217
"IMivotion to fly mlilftry since c" 22 -8;
Atdad thma or wmo• colleos -139
Colloor+ locaed In a Pacific Coost stote 95Comarclel plkICO' lioense 365

Flown 1em then tvc melally 149
MVmhr of COW flylr club -126
Motivation to fly military since ge 15-17 104
At ed colliqego with morn than 16,000 sktudnt 63
Motivati to fly mliotary since o 12 9.

4Comtento +45

I Pctosorm n ar calculatedos falowh TheConstlont N1owed to the sum of the
prnduet. of th som . on euch pIedlow torklo &W It resptieen v eiOht. (Not<a
The CIO mnd FIG Itsm wen mo d with a volue of "1" v an aoffi motIve mpo•s
ond vaue of W0" for a netive responve.) The constant wos Inlud to set the
M af I wdc©or nSO at 1000.

** T .Ime wollhtsoa na e whole number versilon of those aotually osignd each
vorlable by the nrnltlpl coarmltlon fomwla. This woo done to feeliitft oomlpufton.
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